Selection of suitable reference genes for real-time PCR studies of Atlantic halibut development.
Gene expression studies are fundamental to understand the molecular basis of severe malformations in fish development, particularly under aquaculture conditions. Real-time PCR (qPCR) is the most accurate method of quantifying gene expression, provided that suitable endogenous controls are used to normalize the data. To date, no reference genes have been validated for developmental gene expression studies in Atlantic halibut (Hippoglossus hippoglossus). We have determined the expression profiles of 6 candidate reference genes (Actb, Eef2, Fau, Gapdh, Tubb2 and 18S rRNA) in 6 embryonic and 5 larval stages of Atlantic halibut development. There were significant changes in expression levels throughout development, which stress the importance and complexity of finding appropriate reference genes. The three software applications (BestKeeper, geNorm and NormFinder) used to evaluate the stability of potential reference genes produced comparable results. Tubb2 and Actb were the most stable genes across the different developmental stages, whereas 18S rRNA and Gapdh were the most variable genes and thus inappropriate to use as reference genes. According to geNorm and NormFinder, the best two-gene normalization factors corresponded to the geometric average of Tubb2/Actb and Tbb2/Fau, respectively. We believe that either of these normalization factors can be used for future developmental gene expression studies in Atlantic halibut.